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(54) FUEL CONTROL DEVICE OF SPARK IGNITION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To secure the exhaust 
purifying performance and the heat resisting reliability of 
catalyst 32 and 34, preventing deterioration of the 
driving feel by elaborately controlling the condition of the 
air/fuel ratio of exhaust when an engine 1 with a three- 
way catalyst 32 and lean NOx catalyst 34 disposed in an 
exhaust pathway 28 is moved from a stratified charge 
combustion region (a) or a uniformed lean region (c) to a 
D=1 region (b) between them in controlling the exhaust 
by changing the region so that the internal cylinder 
air/fuel ratio is lean in the stratified charge combustion 
region (a) on the low rotation/ low load side and in the 
uniformed lean region (c) on the higher rotation side, or 
so that the internal cylinder air/fuel ratio is nearly the 
theoretical air/fuel ratio in the ll=1 region (b) between 

the regions (a) and (c). NSI'T^' ? ^ * W \M\ M 

SOLUTION: When the engine 1 is moved from the 
stratified charge combustion region (a) to the D=1 region 

(b) (SA14), the quantity of fuel injected by injector 12 is ^ 

increased/corrected to enrich the internal cylinder air/fuel ratio, so that the condition of the 
air/fuel ratio of exhaust is enriched. When the engine 1 is moved from the uniformed lean region 

(c) to the n=1 region (b), the enriching correction mentioned above will not be executed 
basically. 
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x{i';->'N0xM«3 4}Cj;D®llK$nT. I^^^tx 

[0 0 5 0] m^M.tkMm 0. ^yiyjL^^ 1 2, X 
n y h;l'#2 2 0^r— X^— 2 6 CDT^^ 
aX— E GR#3 eOT^'^a.X— ^f||{i3>hn 
-;l/aL- >y h 4 0 aXT. E C U {CJCoTf^Sr 
SiJ»$tl5o -73^ c:<DECU4 0tC«, iJ>^ 
BulH^^>'i'^-b>'-9-8. 7)<S-fe>^^-9. xT:7n— fe 
y^2i. xn-y h;i/Bga-fe:y-9-2 4. ^m.S.-iiy^2 
5 St;®E^i8a-b 3 0 . 3 3 A:'3 ^ 

igS-fe>-9-3 7(Dffi±>«^i:. 0^L*t^*\ 

[00 5 1] C:ii>i^yUm(OmW) HufBE C U 4 0 
>5^i^3'12tCj;S J^5|^i»««& l»l>f ^SB, X a ^y 

h;i/#2 2fcj:t)pgi5$ns!RASM«> xu-mm 

#2 6lC<t«?iagfi^^nS®^Xy— EGR#3 

-r:/i^x^^ 1 2tcj:sj(^5^ia*fj^fii*^^w^5)nT. 

[0 0 5 2] Mi^miat. m4\c:3^zyi^>v&m^(Dmm 

^mmtic^ t>^g^^nsx>i;'> i (d^sism^o^ 

immm^mizummmmm^ (-<) i 
mm A^^^^nTv^5c -r^t)-^, x>i;>fe#i:L 

Tm{fx77n— irv9-2 1 OtH:tjffiRt;x>i?>'ieI 

mmtim^mM^mmmom i / 2 j.:(TT*^n{i\ xv 
1 *^fiiciijtij^^iS (f) fcfest^ij^-rso 

[0 0 5 3] ^LT. ^(Di^s^mmmmm. c-r) ti*. 0 

BTDCl 2 0" CA~BTDC3 5" CAO^'^>'^^^ffiMfcfel/> 
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[0 0 5 4] -7?. mm^mmmmi^ (-<) ^o^i^m 

m^jH^LI^Mmmmm. (n) (/^) C^:) i^-fti 

tcBlfg-rs X=imi (n) cm 2i9;^«lS) T'ti, JjS 
Jt*^i»SaM25m (A/F=i 4. 7) {c^;5<k9tc. 

vi^'x ^ 1 2 ic i sj«3is*i«itM^> ^ 1 mmmm-i^ 

^•9- 3 0 *^5,©«^fc»-cJv^T7 - ^MiET § 

[0 0 5 5] mffHA = 1 ®^ (n) OiSlsI^giBiJtc 

©M«tc*fr51^i|^i«*fS©fiJ^^A= (a) ic 

H:-^Tffl*fWlO^< ISrt^m^mif A/F = 

1 8 — 2 0 < &vHc-r^c:fcT\ x>i?> 1 coi^jise 

= i.mm (n) X{±i^-U->®ig| (/^) (Dlillillte^V^ 
LiS^?^ffl!llcB!|g-r5x>U>y^M^ (-) Vit. 

r^nm\c^< L. wrt^m^mtf A/F = 1 2~ 

[0056] BufeLfcJ:5:*S*6<J^*JWC)!in 
^T, cl«D^SSfl^®T'«. U->NOxMi«3 4A\ N 

o X Mimcoi&-fr^mmeomnm.m^r-&?> t ^ 

[0 0 5 7] Sfc> Xny h;l/#2 2©Mfflli:LT{i. 

fi T ^ -t ;l/fflJS i: x > i^ymmm& t icM-^i ^ 

xa-y h;l/#2 2^*a^Wlc;*:t<P»1< J;9ti:LT*5 
t). c<Di:tojSj^Sm{i0iR{±*A/F=*tl3 0~1 
4 0i:iffii6TU->*4^^lc%So *fc, x^s^'vi*^ 

[0 0 5 8] i^i, 0^L*V^7b\ x>'i/->' 1 *^HulBfi!c« 
ji^ffiJI? (-Y) X{iA = i«^ (P) <D3 

■^(DmMm^i:i&m^iSM^m^c^^ tticit. e g r# 

3 6%F^V^T, E G Rai^3 5 (C<k D #f ^O— 95^®^ 
iiK2 0lC)li!tl^-<i:5<t3(cLTl/>So Sfc, M*^£Dm 



[0 0 5 9] Bi}E©J;5%-l'>v'x^^5f 1 2B:D*Xa«y 
h 2 2 CO^ti&^Jfflia. t ECU40(DROM 

>?x ^ :5f 1 2 Of^ldSlJffllO^llitC J; D , xvy >• l 

(-r) tCfeSil^lC. 'l'>~>*x^^ 1 2(CJ: 
2 OEEififT^eT'BftW;^ -lirS-T], A = 1 M 
(n) ^i^-U->^iS (/^) Mi^*«|gf2© 

[0 0 6 0] Sfc. t5iBXn'y h;l/#2 2cDSlJffll^|lilC 

MiSf2'N(D®A^««**fjt»-rs®A^ms»jffla5 4 0 

i|st'«i^sijffligi5 4 0 3.^xswiK^%mmm^A Qh\c^ 
K). x>i;;> 1 cDfirj^^m^, ^xvv'^ 1 At^ni^ 

(n) X'\mmm-&mm^is.^iio\z. mmxxumt 

[006 1] (Sm*JffllO¥«B) MfBLfc E C U 4 0 

tCct^^Wtctntf. xvy^ 1 *U = 1 (n) 
&^i:#tc{±, ^^®2cD1Sit^ffiJ^Jt*^BSaii^mti: 
^5J:-5lc^ -Oi^x^^t 1 2\ii^^w^mmm<Dy ^ 
- KM-y i'$ijtai*<fTt)n, 2 ttof§fF»3^jtfia 

[0 0 6 2] i:c:5T% ±iEL/-cJ:3tt, dOHSfeJ^ffi 

cDMJi 3 2, 3 4 ica, mmmmx^^'^ v r-h'^^m 
1 t>mmm.mmmMm. (-<) liA^e. a = i 

(n) •^x>'U>y^ffii^ 0<) \z.mit^h. -tVTti^ 

jS-rSfeOi:LTfe. Mj«3 2. 3 4 ©Mifitt^mfigiC 
[0 0 6 3] xvv'i/ 1 A^1t[F«g^j^itO 
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v-y^j:mmmm (-f) c^n) *^6a= im^ (n) 

[0 0 6 4] cintCj^L. C:cD5l5fiJl^»T't±, XVS^V- 
l*^^J^glffiii (-T) t^tbX=\m^ (n) fci^L 

- K 7 * 7 - K^Jffll-r ^ J: 3 L fc t O T'fe 5 o 
[0 0 6 5]fe^T^^^ ECU4 0fCj:5^J±<D«^x. 

[00 6 6] $-r> Mffi0 7lC^-rx^— hm<^)X7^>y 
:/S A l^c^3l,^T^ ^^yZ/^n'^Z/^S. aiT^n— t 
V9-2 K T^-lr;l/M*-fe>-9-3 7l|<0=&ia-tr>-9-{i^ 
^A:'3-r^t fcfefC. E CU 4 0£D^^U;5)'>^^a-r'— 
tSf^M^iityo i^l'^T, Xx>y:/S A2{C^3U^T> U- 
> N O X M« 3 4 *<m^OBSII»«4^«l't?& S d i: Jg:^ 

d ©fiJ^A^ YES T'BSIIM*:? ^ <^ F s*^-b >y h ^ 

nrt/^ntf (Fs=i) . X7"<y:/s Agtcitt?— tj, 
*ij^*^N 0 -e^ntf ^ xt^ -y :/ s A 3 {ciit?o 

[0 0 6 7]MV^T, XT^yS A StCfcl^Ts 
i<DftM4^«Si:x>'>'>[aI^3iSi:lca'^'</^T> x^/-^ 

yiti'^mmmm, (-r) ^ca5§*^^^5*^^lJ^•r§o ^ 

LT. :r,yi;z/\if^mMmmW^ (i") T^v^NO^e. 
tf, @8t^-rx-r-y:/S A 1 4fC3it?— 7?, 49J^*^Y 

EST\ x>v^:/ 1 *MSJ^j^®^ (-r) {cfenif, X 

x-y^S A4ti:ii*. Vi/'x^^f 1 2^c.i:»5^i|B^^x 
5 «SSEiSiffSi!a*f*Jffll) o i^l^T, Xx-y:^SA5 

(fig«I gSlJ^) ^fT^o 

[0 0 6 8]iBcV^T^ Xf^-y^S A6lCfeV^T, 
N O X Mj« 3 4 «0fiifSlt«^t^SIOlS^^ff O o C (Dim 

IS. X-ry^S A 8lC*5V^TiitllM§:7^i'*Fs*-tr>y 



[0 0 6 9] ^fc. mm(D^^rjimnmm^mcomm^ 
mcm':5\^^-cm.nwimy s*^-b -y h ^ nntf. :^ 

I5iJ;^|^CDfir#-9-^^;l/-e{iH5IBX-7^-y7'S A 2 lc*5l/^T 
YEStfiJSLTX7"-y:/SA9titt?J:3lc:&0. d 
(DX'T'yys A 9tc*3V->T. x>>^>' 1 cDfgil^^jiSltJb'S 
B&aiil^jtiJ:b*V^L^-nJ:t)t.U'y^fc^5J:5fc. ^ 

M 2 ©^sMfTSTJ^s^^BRW ^-its ( A ^ 1 f&m.nmm. 

mum) o ^LT. dOjSirt^j^l±(DU-y^^ktc#3 h 
fl^mm^W^^fclsblz. XT--y:/SA 1 OtC*3V>T^ 
iAfl^«B«:a^«tcffiIE-r5 (I gU^f-K) o 
[0 0 7 0] l^l-'T. XT^^yT'S A 1 1 ^C^5V^T^ ^ 

mii^^mo <; -y ^{bic x^v->No xmm3 4 con 

M«*^6(DS^4^»^*t^L. i|!<X-7^>y:/S A 1 2tJ: 
:}3^^T. ';->N0xtt!l«3 4*>e.Bf[||3b^lKilLT, N 

T) , X7^>yys A 1 3lCjiA.T\ BSIt«^:7^^*Fs 
^^UTL (Fs-s-O) ^ Lt^^mcV^—yf^o 
[00 7 1]oSt), U->N0xftlli«3 4*^9SlllM^ 

fcJ^^^-r®l^^<g5tfc^U>y^{tffiiELT. KM^«3 4 

CtT. U->N0x»ii3 4tCj;SSfMft'<DNOx}# 

[0 0 7 2]—:^, HuieX7^-y A SfCfeV^T. X> 

1 *^^<^fiiE®« (-T) icrjii^nn^Lx. msic 

^-rXT^-yTT'S A 1 4tCjlA.:^i:*{c{i. dOX^^-y:^ 
S A 1 4tc*5V^T. x>i/'> 1 (-f) *^ 

^x=imm. (n) •^tD^p^Tt^fil*^i^3*^ws■r5o d 
o^ij^*^ No^e>(f, xx>y7°SA2o ic iit?-:^. fij 
^*<Y E s^&ffXT^yr^'s A 1 5icji», fgfrt^m 

^^iTA/F^-rvTVP^-tr^y h-rSo MV>T, •^'r-jf 
S A 1 6{Ci3l/->T, :ik^fSF«3^1tOU>y^{kfc#3 h 

)i^w-pj-r?>5mT I giJf-rvTig^-tr-y h-r^o 

[0 0 7 3] i^VT. X7^>y:/S A 1 7 Ici3l/>T. x^ 

1 <D^n^im.fmm&mti!i •? t u y ^{c«:s * 

5t1if2©!R^fTS-e*««*i!aSt*-li:5 (A<m 
MtTgBRW^lJffl)) o !^V^T. Xx>y:^S A 1 8T-(±, W 

dd-ea^r-r-7-b«y h*nTv>s*^e., yes^^ij^l 

TX7^>y:/S A 1 9li:itA.T% ^jAc^HB«:Sftfil|tctfiE 
LT (IgU^f-K) , -^-O^, Hai2X7^>y:/'S A 6'\ 

[0 0 7 4] o$ 0, x>i;> 1 fi^^mmmm^ (-f) 

A^e>A=l®l|E (n) fc^tf tT*^5)S< OWti. jSSrt 
li^Jttz:^>tJS-r54^«lcfc0t>U'y^fc^-<±^o ^Od 
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[0 0 7 5] *fc. MISXr-yyS A 1 4lCfeV^T. X 
i(DX = im^ (n) ^(DWn^mv^^^NOt 
*iJ^LTii/ufcX-r-y:/S A2 0T«, ^-fiti, x>y 

yii3n = imm (p) fca^s^^^^^^^usu ctoifij 

N 0 ^ 5. > X X -y S A 2 4 jity-T?. W^*^ 
Y E srji^iix'r-yfs A 2 1 tcil^*. mmLrcWnk/ 

•y^fbSiiE-rSWraTfe^A^e., Mtexx-yT'S a 1 7 

O) , Xx>yys A2 2lCji^^. lgji^^m*^BSSiii^ 
Mlt{c^§<t5»z:, f ^-^^x^'^' 1 2lcJ:»)*^iS^^^ 
m 2 ©^MfrigT'lSlif ^Ht S ( A = 1 ©MfiglftWSiJ 
m) o i^V>T. Xx-y:/S A 2 3{C43U^T. B&SM^M 

(A = l I gUW . MieXx-y:/S A6tCil 

[0 0 7 61 $e)lC. HfflBX7^>y7'S A 2 0lC*3V^T. 
x^'i^^V n± A = 1 (n) iC^t/^NOilW^LTit 
A.f£X7^>y T'S A 2 4 x>i;'> 1 

YEST'^ntf. SBE<XT->y:/S A 2 5lc*5V^T, 

■^r;^BflS•^xyv;y|p|fesa£D^^t:^^»^ila■r^^^T. x 

>'>*>l*^*PSjIifi1^«l*^if5*^*iJS-rSo ^LX. d 

©ipj^jb^N o-e. x>v>v 1 ii^timmmmicis:ifn 

i^<Xf->y7'S A2 eicfev^T, Mt^^j^Jt*^Sti 

(ix> mscm.nmmmmmy . iei<x7^>y 
») . ^o^^ Buiex7^y:^s A 6tcjtt?o 

[0 0 7 7] ^7?. X>i;'> 1 ^^tJIHJ^-U-^^iS 
(/A) ti::ftV> (Xx'y:/S A 2 4TN0) > ip-^X>U 

•y^ffiigs (X) {cs;5*\ m^^itismmwdm (xx>y 

A 2 51?Y E S) Xx-y^S A 2 8lC 

JIA^T, f§fl^^J±*^ai&^m«t t) U «y ^[c^5 J; 
3 fcMfS 2 <0®MfTST-j(gt)|^*i«l>f$-li: ( A < 1 iRMff 
igififtffiJSll) ^ iet<X7^>yySA2 9t*3l/^T3^m*^ 

(A<1 I g©J^) . =t<D'i^k. MiSX-r>y::^S A6 

[0 0 7 8] o$ f)> xyi^*> 1 A^ftniiaet^^r-^it 
ntf. ci<7)x>y>ioaiitett«ii:f£;cTfiirt^m^ 



[0 0 7 9] H«ffB0 7fC5^-r7a-cDX-r-y:/S A 4R 

Cf08lC^-r>'n-OX7'-y7'S A 2 2. 2 6*^, X^ 
1 (-T) {cfe§i:€ti:. -r>i^x^ 

1 2\zAK)im^mM2<oi£mimxmMz^^~ 

ys^ x.i/i;-y\i!^X=\mm. (n) -^J^-U-^migE 
(/N) jt^i|^^mt§I2<DKMfTie-ei!g|if 

^-li:§*^i|^i«W*J®g|5 4 0 atc^tf^SLTV^So 
[0 0 8 0] Sfc. X7^>y:/S A 6~S A 8lC<t U 

->N0xfti!«i3 4*<NOxtRlR14fig<D<6T-rsm^£D 

0 cA^:fiJS$nT(/^So ^LT. X-r-yT'S AGtcJ: 
t). x^v^:/ 1 *U = 1 (n) icfeoTfe. BuEeS 
Jt«^«*iJ^#® 4 0 c tc J; 5 ^PJ^^tc a 'J - > N O X M 

>y^fb«IE-rs^m«iJffli^©i73ttiESiJfflia5 4 0 d 

t>m^i£riXisK>. <i(DWEmm^AQ dii. 7.7- 

S A 2 5 jb^e>X-r'y:/S A 2 8^i:Jttf*Jffli^l(ifJ: J: 

0. x>'i;:/i*^inii31ltet^ftl©i:#fct, fUrtSm 
-y^{bMIE-r5<J:^^c^oTV^;So 

[0 0 8 1] Z^\Z. XT->y7'S A 1 4lC<J;0, Xi/v' 
> 1 A^Sg^jt^Mige (^T) A = 1 MJ^ (n) '\gf^f 
L/'cC:i;^f!l^i-Si^¥iJ^^®4 0 e*^«fig^nTV^ 
5o ^LT. 7.7--J-fS, A 1 5~S A 1 7tcJ:oT, M 
l2^TfiJ^#©4 0 e J; t»x>i?> 1 <Dfi!c«<^^®« 

(-T) *^P)A=ltBigE (n) ^(omi-bm^-^ritch 

5mi«fct>fcy •yf-tc:*5.fc9(i:> -r^v'x^^i 2\z. 

1. ^wmMm.-^^m.t.^x. fsrt^m^u-y^fbM 

iE-r«SPm^j(gSJ:b««lfiE¥®4 0 f *^fl|^^nT*5 

<io»^M^m«fiitSiE#m4 0 f xv-^^i 

(/N) *>^A=1®^ (n) IC^?tL 
/ctttca, milBU •y^^bMiE^^Tt)*v^J:3^c«fi)c^ 

[0 0 8 2] $e)teSfc, X-r-yT'S A 1 gicj:^), M 

m\9&'m}c^mW£.^m. 4 O d J: o r U >y ^fbMlE 

^iA(I^WffliE#ia4 0 g*^^fi!c^nTV>So 
[0 0 8 3] Lfc*^oT. iI<DllfiSJgjiifc^Si*c?E^iAc 

sex>s;>'£Dj^i^sijfflj^gAicj;n{fs ^-r. x>i^-i/ 
l*<mffl^n;5^g|5l|gffia^^fflO£OJ!S^^aK®JgE c-r) tc 
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CO 0 8 4] ^-LT. m^l£. X^v^-y 1 *-«H3IBfi)c»*^ 

m^m (-r) ic^siifrtc. m^^\^i^K>T ^^^jv^^ 
1 t'^immm.w^ c-r) a = i ®^ (a) tc^ 
-mmz.m^m^tbi^^hh^\z. =&«is2(d^'>v?x 

m^iii. A/F = 3o~i 4 0) A^ea 

lil^m<fe •) y 'V . A/ F = 1 2 ~ 

1 3) icmtt?) (t = ti) o 

[0085] cnic^K). mm.(D^mitm^itmm^m 

^l^i,Vy^^imiCtiK>. cfcoT. Mi«3 2. 3 4 IC 
fflil<DU->N0xft*«3 4'\jiMOHC. CO^#t*&L 

[0 0 8 6] CKDISg, B(FlB£DJ;-5^1Sl^^moUy^ 

r.mfm3 2. 3 4cDsa««i^±»^-&siii:tc^ 

S*V TC>«?s fi!cej(^fiS®iS (-T) T?{i»^g3 2. 3 4© 
[0 0 8 7] MffiL^clSfrt^moy-y^fbffiiE 

[0 0 8 8] —77^ X>v^> 1 *^HUlBi&— 
(^n) {cfe;5i:#lc(i, ^MM 2 £DMrt^m(±fi)c»M 
filffil^ (-T) tcif^ntfU^y^ifflOffi (fiaj^tf. A/F 
= 2 0<5)V>) fc^5J;'5f<:$ijffli^fns©-e. 

5), 7t^. mt^3 2. 3 4(D'^vTic^if^mm(Dm.iu 
mii. tuf&mmmmmm (i-) tcjt-ctitf, ^A^to^ 

mi)^0\^^(DX\ mm3 2, 3 4 (D'&mimMmcm < ^ 

So 

[0 0 8 9] ^dT'. fi?IJ;^ff. X>>?> 1 *^MtBt§— U 



A = i®M (a) ic^tfLfct^. ccommmmx'im 
[0090] ii(Dctx\mm3 2, 3 4 oiast^s^t 

♦g*ffi^{C]S< Tt.. A = 1 (a) -\(Dm7mc V >y 
^{bMiElcSH LT. 3 2.3 4 tmm^^ C t 

^mmicm±-r^^ti}^x^. coctx. =7tmm3 
2Rt;y->NOx34 (Dmm^^mu loo. mv- 
>NOx34;&NOx mtiim(oisi^mmj:mmm^ic 
mnr?><itt)^x^^o ^mit<Dv^y^itK{^o 

[0 0 9 1] f^a, MffiLfccfc^ic. m-v-zymm 

(^^) T'{±M5«3 2. 3 4lC*5tt5^©PS:lR»±«.S 
A = 1 (n) ^(DWnmcimf^^mit(DV y 
[0 0 9 2] (SISfiJg«l2) H 1 lRt;01 2«, *^ 

B^®IIS(iJ^« 2 {c<l?,^^i^*J^^B A tc^3tt§^m*J 

mmmmz^ :r.-y^j-y itf^jmnmrnm (-r) *^e.A 

= 1^^ (n) {c^tTL^ci:#fcitiF«3^m*U>y^fb 

A = 1®1§? (n) IcmTL-rct^Blcit. il<Dtt(DV- 
>N0xtt«3 4{i:*5ttSNOxeRi|5J«*^^v>i:#{j:cD 

[ 0 0 9 3 ] i^6. c (Dmmmm 2 ic^s^mnmmmm a 
*©r% nasj^sii i:iic«^s^icov>T«i^-?^-^ 

[0 0 9 4] h5I20 1 1 (Dyxn—Xlt. Xy- 

y-fS B 3t43V^TMieilS6Jg® 1 ©XT^-yT'S A 2 
rac<, xi/s^v 1 (^) tcfeS*>if5 

*^*iJ^-rSo ^-LT. fig^jlgSSI^iS (-f) X'^tllS. X 
T-'yySB3. S B 4ti:*5V^Tt3fBJISSJg»i i:|pli: 

:f5. mmmmmw. (i') r-^ttntf. x7^-y:/sB5ic 

jl^T^ 4-S{±, x>i^>i*<i^-u->«igE (M) 

fe^*^H9*^!pJ^L. CtDfiJ^A^NO^5>(f01 2lC^ 
•rX7">yySB 1 Itifit?-:^. i^-'J-^Ml^ (/N) 
TY E S -e^tltf, X7"-y T'S B 6 . S B 7 tCjiV^THS 

iB^j^si 1 i: ra c < , A > 1 iRMfTei!is**jffli tais 

[0 0 9 5] •?-LT. 19127.7" >y :/S B 4 :&V^LXT-<y 
•/SBHcm.<X7-y-fSB8iC^\^^X. V—>NOx 

mmm t ^mm u t<ommmicm-^^^^xn 3 ct 3 tc-r 
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[0 0 9 6]gEV>T. Xv'-yT'S B 91C*5V>T. SSfiBN 
Ox®iR«©«^«^^i6l9:^LfcSipfii (^«) t 

Jgr^-TNO x-*^— 1^:77 ^^Fnox^-fe-y h L (Fnox*- 

1) . Lt>?>m!iv^->-r^o 

1 0«S^4^®0^g*^tC|tt« 3 4 ON O X f^-i^^n 
5^<. NO x/^— i^7^yFnox%-b-y h-r€.o 
[0 0 9 8] ^-LT, 01 2C07o-cDXx'y:/S B 1 

1 ~ s B 1 6 ic^-ta o tc, x>i?> 1 is^f&mmmmi^i 
(-r) *^e.A = i®« (n) 'N^tru/'cfcjpj^^nfct 

s A 1 4~s A 1 9 i:iBiiiic«rtSji^jt©u yf-itmm. 

^noo *fc, X7'y:/SB1 7{Cfel/>TX>s;'>'l3b^ 
J^-U->MiS (^N) *^e.A = l®« (n) '\i^Lfc 
tfij^^tlfciil^lcfis )K<Xx'y^S B 1 8{C*5t''T 
NO x/^— 5/:7^^Fnox*^-b'y h^nTV^^jb^if'p*-' 
WSL. il©!|9J^*W E S^atf, WffiX7^'y:/S B 1 

2~s B 1 6^^:ii^T^ fSjrt^mo'j y^itmiE^n 

[0 0 9 9] xyi;^> 1 (>'^) 
*^e.A=l^l^ (n) 'si^Lfci:*-efeoTfe. NO 

>y:/S B 1 8T?N0) . ^(Dt^iat. X'r^yfS B 1 

9~ s B 2 4 icm^. mmmmmm i tmm(o^mitu 

[0 10 0] o^t). c:oilS6}g^2-e{i> 

ii^^mmmmm (-r) *^eA = i^jg? (n) icwni^tc 

i^-^J-yWm 0<) ti^^X=\mm (n) -\Wn 
L/tii^lca, NOx/^— 2^7^^Fnox*^-by 

[0 10 1] HuE^l 1 tcS^-r^u— CDX'r>y:/S B 
3. S B 6S:D*0 1 2fCS^f7a-(DX7^<y:/S B 2 
1 , 2 3A^^8«i|^i«S>fSiJffllg|5 4 0 atcJ^iSLTV^i.o * 
Tc. Xt^^vT'SBS. SB9tCj;t>, ';->NOxM« 
3 4 (cteit § N O X ®iRa*^i9:^«fe(±tc^ o c i: ^ 
W^-r 5 N O X iaiR*e^ipJ^#® 4 0 h *^«|^$nTl/> 

[0 10 2]^e.{C. Xx'y:/SB11, SB17{CJ: 



Ig? (/n) (DV^-fn*^-:i^*>6. A= IMJ^ (o) -v^fTL 
feili:*ipM-rSi^*lJ^^©4 0 e*<«tJ5!t*nTl/^ 

[0 10 3] ^LT> X7^<y:/S B 1 4li:c}:t>> x>v? 
> 1 tDfiScSJ^^Mi^ (-f) A = 1 SJ^ (n) 'NCDi^ 

{cm-r^i^Scfc 0 1. 'J -y ^fc^^cfc 5 ic. ^v'x ^ 

>y^{bMiE-r^-73^ x>i/->i(DJ^-y-^Mit 
(/N) *>5.A = lM«? (n) 'NOi^^^fiJ^^nfct^ 

miiBN o X mmm^i'^^m 4 o h 
[0 10 4] Lfcjb^oT. <i<Dmmmmz\Ji^?>mM^ 

fbSHAfCjCtlfJ^ X>v^>lA\ mm3 2. 3 4 0}g 
S«»0{gi/>^SM«E^J^ (-T) *-5.A = lffl«? (n) 

it^V -y^fbMiE-rs ctica D> ^ftliiis 2 . 3 4 

X M<« 3 4 ON O X v'^+^iJ-fCiSifr 5 C 

So 

[0 10 5] $fc, X^i^V- 1 *^ftft«3 2. 3 4<Dm& 

4^^cDlSv^^5-y->m« (^^) *^e.A = i^is (n) 
>y ^itmm^ntir. mmm 32. 34 £Diafi±#^ 

«i*J-rs<ii:li:J:0, ItlcU-^NO xtti«3 4{i:<t5 
N O X mbtttg^Sftffi-r S d t *^T'# 5o 
[0 10 6] L*^t> CCDf^. NO x/^—iyyy^'Fno 
x*^-t>y h^tXTV-'T. U — >NO xMi«3 4fcctSN 
OxKiRIStlOffiTJb^S^^n-S^^SiT'fenif, COi: 
^ictiU -y^ftffiiE^rffoT, MU->NOxttiji3 4 
00 x/^-iy*^tT3 (1 iitcj; NO xjtfktttlOffiT 

[oio7]'o*«?, <i©ii]eji?gj|2-e{±, x>s;^>i 
^^mtitmcDmitt. NOx^iRBoti^^ic^^^Tf-fb 

[0 10 8] (i^cDmrnmrn) i^. ^^mcDmmt. m 
mmmmmi. 2tci5g^^ns€>ot?{±:&<, ^©flfeo 

SSJ^^i. 2-eti. v^-fnt» I'^v^x^'^i 2tcJ;5 
V •y^fbS-arSCttc.tO^ mo^m4^«8^ 'J >y^ 

iiipnsi* ^ -Its cticii^T. m^(o^mit^m^ v -y 
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CO 1 0 9] *fc, Mie^^SfeJgftlTti. :r.z/'Ji/i<D 
PI5'E>0-e{i^<. ±»Sfi[llcU-VNOxM«^SB§ 

Oxttas 4i:LT{±. H([fHSiaiJBin<OJ;e*NOxiS 
iRjl7cSOfecO{c|®P.-rx N0xi!RlR$J*Wr5N0x 

CO 1 10] HutB^lfe6SJB«T'{i. *fgBSfC^5 

>{cfev>T, Kxv>;:/(D®iHi^toi6a#«iic^m*^y 

A/F = 1 8-2 4 < P>\y^Ti^-m^^mT(DV-ly/'^ 

CO 1 1 1] $e>t, MlB^^SlSJ^filfefct^T, xi/e;^ 

> 1 ©3lito4'fC U ->N O X 3 4 (Cfelt« N O x © 

iR«**i^L. c<DJi^N o x®iK«*^fifT^«j.:i±{c:^ 
V y ^it-^-^r. tttji 3 4 © N o X 

*{iit-rSJ:-5ti:LTfeJ:v^ C&LT. !iiSiJ«F*NO x/^ 

— v^i:v^^) o HuKNOx^iKaicov^T^ 

^«J:»)fe^<, ^Mi«3 4{Ctelt5NOxeRUX«©ii 
:*:fc J; o -^-tO N 0 x ^iR1£tl*^:*:*iti:<aT'r S d i: 

CO 1 1 2] ^LT. -^cDi^tCgSSiJW^NOx/^-v? 

8<D7n— cOXxy:/S A 1 4f<::feV-'T. XV^i/ 1 *^ 
figB^^^®^ (-T) *^P.A=lffi^ (n) -NCD^tTt^® 
Tfe i. if 3 fo-m^t ^ttiilc. HutB3S*iJ N O X 

/^-v'A^gBSfe^nfc^^i! 3 *^fij^L. cms ov^-rn3b> 

J:i/>o HUl3IISS?^»2©^-&. 01 2<D7n- 

OXx-y^SBl nc*3V^T, Hul2^*"JW^N0x/^- 

CO 1 1 3] ^P)lcSfc. ME08O:7n-(7)XT--y7' 
S A 1 4X{iia 1 2cD:7a-OX7^>y7'S B 1 1 iCtSl/^ 
T. x>i/*> 1 5b^SDiiailto^^{c* o fc C i: t L 

>y ^{b*-»i:5 J: 3 fc LT t> J: V^o 
CO 1 1 4] 



^« 2 O^^gtc^SiAc^Eji^jAc^xyi/'^ojl^slBJSiJffli^B 
icj:«i;, xvi;>*<*i*!fWfcttJgigfi(D«v^^ 1 19^ 

^ms^h^ 2 la^sMtc^tT L i: # X > ymvi 
s u -y 'f-imiE^n octr\ mmi}^ ^ mmtmia^n 
ssoiftv^^ 3 m^mm^ p. a = i mmic^n Ltct^ 

icii. HulBU -y^{bffiiE^tTt>^i^c:i:tc<l:D. M^io 
m^E5±LT. ^<D{i«tt;grS««-rsi:i:t{c. x:/ 

CO 1 1 5] if5R«3£D^WlCc!;§t. ^MJ±cO'J-y^ 

fbSiiEtc^i^^xy v»> hJi^<Dm:k^}^imm(Dmnn 
CO 1 1 6] mMm4(D^mizj;:?>t. fmmmmc^ 

t>-&?>ilt-e. x>i?>(DUi;bh;^^'O^I6*Wi^^A^ 

CO 1 1 7] mm.m5(D^micj^?>t. x^s^^^^iraM 

1iiF«3^m*'J>y^fi:*5J:5{j:«iE-rscii:i?. itaii 

CO 1 18] H^^eo^WlCcfcSi:, M^«*^m^<DeS 
SMSt^tc^ o fc i: # ic, ^J±{&Jffli¥SO«!iE*iJtai 
SPfc<feOISl^Sj!g5jt^y>y^(i:^S<fc3fcffiiELT, K 
e> <DE^|^cDflJig|^{S3t-r ^ (I i: T% N O X filRi5' 

Co 1 1 9] lf^«7CO«B9l<:«^5iAc?E^5Ac^X 

m^m^?>m-^ic. xvi/*vA^fflwe^fctt^«iss<Dffiv> 

Pi^it(D y y ^(bMiE^fr 3 c: -P, ^ftftjgoSS^^ 

«;&N0 xi^fb14tlO^«v^jiS^)fiSSgHtci: ifii)**^ 
e.. ci^MJiON O x/^-i^'^^Jj^fi^lcfT^ <i i:*^T'^ 
5o x>i;'>*^fflwa^fcteJirSSoiSv^^3t9:^ 

Mi^jb^p) A = 1 mmicmrLfct^icit. m^^mcim 

IBj«rt^m<D y -y ^{bMiE^fTto*v> c i: mm<D 
ti^0<x. mtn.m(Di&-fti^m^.-^n^ t^iai y >y ^ 
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[0 3 ] mm(D^^^mikm(DmticM-r^ n o x i^itmo^ 
[0 4] :Lyz?>(ommmm^w^Lrc^m-?y:f(o~ 

[06] H7tM«|-^U->N0xeRlRji!llj(ilCJ:SHC, 

CO. NOxcomm^^. xyi^^ojUi^^o^jt 
[0 7] E c u i s ^mitMm<Dm^(omm^m^^^ 

[08] EC U»cJ:5^mMffll©m^O«iS#«%S^ 

[09] sK®i^oi^T^^iSiWti:^-rift^0-e^5o 
[010] :n-^i^yi3'i^mmmmxim-V-:yW$, 

[01] 



[011] mmmmzim^mimmmv^^o 

[012] 21^^-50 8 ffl^0t?fe5o 

1 X^v^V 

2 

6 

2 8 m^mm 

34 U->NOxM!« (NOx©lR^l':/®to 
^«) 

4 0 rj^hn— ;VrL-«y h (E CU) 

4 0a j^Si^WSiJffligP (^J^JtSiJffll^^) 

4 0b m.x^m.mum^ (.^mitum^m) 

4 0c JSSMMS^iJS^ia 

4 0 d nff^^mttmiEum^ c^mttmm^mo^m 

4 0 e mimm^m 

4 0 f Pm^jl^it4^«6ffliE^ia 

4 0 g }^'mmmiE^m 

4 0 h N O X ©iRt«c9IW^#® 



[0 3] 



(a) 




— 



"7 ^ 



(%) 




300 400 



— > 
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[02] 



40& 

J 



40b 



ECU 




[053 



(c) 



(BTDCTCA) 



*7 



360 

[06] 



180 





n 




1 




1 

1 




n 


1 1 





















1 1 










Aik 1 



TDC 



[09] 




(17) 



200 2-97978 



[07] 



im 1 0] 



i SAl 



40d 
i 











, SAIO 




14.7 



ti 
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[@ 1 1] 



[012] 





SB4 



SB8 



Yes 




SB6 


IU> liftoff @«it^t9 1 




, SB7 


A>i ig «j«r|| 









i= 1 ®«ff s 













SB23 




SB22 



SB24 



8 ^ffl) II iu<i ig mm^ 



(51) Int. ci. 7 mwm^ 

F 0 2 D 41/10 3 3 0 

41/34 

43/00 3 0 1 

F 0 2 P 5/15 



F I (##) 
F 0 2 D 41/10 3 3 0 A 

41/34 H 
43/00 3 0 1 G 

3 0 1 T 

F 0 2 P 5/15 F 
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F^'-A(##) 



3G022 


AA07 


CA04 


DA02 


EA02 


EA06 




EA07 


FA06 


GAOl 


GA05 


GA06 




GA07 


GA08 


GA09 






3G084 


AA04 


BA13 


BA17 


CA03 


CA04 




CA09 


DA05 


DAIO 


DA12 


DA38 




EAll 


EB05 


EBIO 


EB12 


EB20 




EC04 


FA33 


FA38 






3G091 


AA02 


AA12 


AA17 


AA23 


AB03 




AB06 


BA04 


BAll 


BAH 


BA15 




BA17 


BA19 


BA32 


CA18 


CB02 




CB03 


CB05 


DAOl 


DA02 


DA04 




DBIO 


EAOl 


EA05 


EA06 


EA07 




EA16 


EA19 


FA08 


FA09 


FA13 




FA14 


FB03 


FBIO 


FBll 


FB12 




FC04 


GB05Z GB06Z GB09Z 



GB17Z HAIO HA42 HB05 
3G301 HAOl HA04 HA13 HA16 HA17 
JA04 JA15 JA25 JA26 JA33 
KA09 KA24 KA25 LB04 MA12 
MA26 NA03 NA08 NC04 ND03 
ND16 NEOl NE06 NE23 PA04Z 
PA07Z PAIOZ PAllZ PB08Z 
PD09Z PE03Z PE08Z 



